Studies of heterojunctions based on hydrogenated amorphous sil_icon (a-Si:H) are important from the viewpoints of understanding the fundamentaL device physics of a-Si:H as well as their applications to various devices. Moreover, in order to el-ucidate the nature of amorphousamorpnous junctions, amorphous-crys talI ine heterojunctions should be interpreted as a necessary first step. In this paperr w€ present a systematic study of undoped (n--type) a-Si:H/p-type crystalline silicon (p c-Si) heterojunctions. One of the purposes of this paper is to establish an energy band diagram of a-Si:H/c-Si heterojunctions, and the other is to elucidate the cument transport mechanism of our heterojunctions. According to the abrupt heterojunction model, the electron affinity of undoped a-Si:H (Xr) can be estimated from C-V data. Actually, experimental results obtained from several different samples give an identical value, Xa= 3.93 I 0.07 eVn as is clearly seen in the table. 
nkT where k is the Boltzmann's constant, T the measuring temperature, and n the diode factor being independent of temperature. As is clear from the results shown in Flg. 4 , a slope of the forward-bias curve is kept almost constant for varying temperatures, which indicates that Eq. (4) dose not hold in the present system. Rather it suggests the transport phenomenon limited 
where A is a temperature-independent constant. The data in Fig. 5 was analyzed using Eq. (S), resulting in the temperature dependence of the pre-exponential factor JO, as shown in Fig. 5 . Namely, the relation and 7, respectively, details of which will be published elsewhere. As shown in the figure, the reverse current is 1/9 proportional to (VD-V)-'-for two samples. It is noted that this proportionality holds in a whole temperature range studied in the present work.
Since the bias voltage in these two diodes is mostly supported by the depletion layer of a-Si:H due to low resistivity of p c-Si substrates, the reverse current is reasonably considered as a generation current judging from the proportionality between J* and (vD-v)1/2 .5)
Summary
The main results we have obtained are summarized as follows:
1-) The abrupt heterojunction model is valid for our amorphous-crystalline Si heterojunctions.
2) The electron affinity of undoped a-Si:H is estimated as 3.93 I 0.07 eV.
3) The forward current, described as exp(-AEaf/kT) x exp(AV), cm be explained by tunneling process. 4) The reverse cument, which is described as exp(-AE--/kr) x (v^-v)t/2, is reasonably considered -arD as a generation current. 
